The aim of this study is to analyse the health status, the use of public healthcare services and the consumption of prescription drugs in the population of Catalonia, taking into consideration the socioeconomic level of individuals and paying special attention to vulnerable groups.
AbsTrACT background
The aim of this study is to analyse the health status, the use of public healthcare services and the consumption of prescription drugs in the population of Catalonia, taking into consideration the socioeconomic level of individuals and paying special attention to vulnerable groups. Methods Cross-sectional study of the entire population resident in Catalonia in 2015 (7.5 million people) using administrative records. Twenty indicators are analysed related to health, the use of healthcare services and consumption of prescription drugs. Rates, frequencies and averages are obtained for the different variables stratified by age groups (under 15 years, 15-64 years and 65 years or older), gender and socioeconomic status (calculated on the basis of pharmacy copayment levels and Social Security benefits received). results A socioeconomic gradient was observed in all the indicators analysed, in both sexes and in all age groups. Morbidity, use of mental healthcare centres, hospitalisation rates and probability of drug consumption among children is 3-7 times higher for those with low socioeconomic level respect to those with a higher one. In children and adults, the steepest gradient was found in the use of mental health services. Moreover, there are gender inequalities. Conclusion There are significant socioeconomic inequalities in health status and in the use of healthcare services in the population of Catalonia. To respond to this situation, new policies on health and other areas, such as education and employment, are required, especially those that have an impact on early years.
InTroduCTIon
The Great Recession of 2008 had a profound impact on the determinants of health in Spain as a whole and in Catalonia in particular. Among others, it has limited the public's disposable income and affected the living, working and housing conditions of the Catalan population. More particularly, it has represented a big challenge for the Catalan health system, which has suffered an important reduction in resources. The statistics bear out this negative trend: the proportion of the population below the poverty threshold rose from 18% in 2009 Typical responses to such scenario of crisis differ greatly among countries. Big differences are found in terms of public policies on health spending and other forms of social protection. 2 3 However, some effects appear to be consistent for most countries. These are the increase in suicides 4 (though with qualifications 5 ) and the impact on mental health, especially among the unemployed. 6 7 Both in Catalonia and in Spain as a whole, certain indicator such as life expectancy and general mortality do not seem to have been affected by the recent economic crisis. 8 9 Nonetheless, there is evidence that the crisis has modified the determinants of health and has changed lifestyles and patterns of access to healthcare services. 10 As part of the continuous monitoring of the health outcomes of a general population in the long term, it is important to focus on the evolution of inequalities. 11 More specifically on the most vulnerable sectors of society, which are the ones most likely to suffer the consequences of economic downturns. 12 The recession of recent years has revived the interest in monitoring health inequalities. 13 14 However, most of the studies of the issue conducted so far have used information coming from surveys or from small datasets and thus present important limitations. Administrative data, in contrast, provide much larger datasets, corresponding to the whole of the population that comes into contact with the public services, and there are no problems regarding data collection.
This study analyses the health status, measured with the use of public healthcare services and the consumption of prescription drugs, in the entire population of Catalonia. It controls for socioeconomic level, sex and age of individuals and pays particular attention to the most vulnerable groups.
MeThods
In Catalonia, and in Spain as a whole, all residents are granted universal healthcare by law. 15 This implies that the use of the health system services is free at the point of use, with the only exception of prescription of drugs. These follow a system of copayment calculated according to the individual's income (or, if appropriate, according to the Social Security benefits received). All residents have their own healthcare ID, with which their use of the health system services (and the medication dispensed) can be easily traced. All contacts with the public healthcare system are recorded in administrative databases for quality assurance and payment purposes and can be merged using the unique healthcare ID.
evidence-based public health policy and practice
We make use of this information to generate a cross-sectional database of the resident population in Catalonia in 2015. Three main kinds of outcome variables can be distinguished: variables regarding health, use of healthcare services and consumption of prescription drugs. For more details, these are listed in table 1, with their data sources and reference years. Additionally, there are controls for sex and age group (children under 15 years, 15-64 years, 55-64 years and 65 years or over).
Socioeconomic status was derived from the information used to calculate the levels of copayment (ie, an individual's income or Social Security benefits received; definitions of the various allowances and benefits can be found in online supplementary annex 1) included at the Catalan government's central registry of insured individuals as of 1 January 2015. Children were assigned to the socioeconomic level of their tutor (mother, father or legal guardian). The groups that comprise the active population, ranging from the lowest socioeconomic level to the highest, are 16 3. Individuals who no longer receive unemployment benefit and do not qualify for unemployment allowance. 4. Individuals receiving unemployment benefit. 5. Individuals in employment earning less than €18 000 per year. 6. Individuals in employment earning between €18 000 and €100 000 per year or individuals affiliated to the mutual insurance system for civil servants. 7. Active population (in employment or not) with an income starting at €100 000 per year. Individuals receiving pensions are grouped as follows, from the lowest socioeconomic level to the highest 16 17 : 1. Individuals receiving a non-contributory pension. 2. Individuals receiving a contributory pension with an annual income of less than €18 000. 3. Individuals receiving a contributory pension with an annual income between €18 000 and €100 000. 4. Individuals receiving a contributory pension with an annual income of €100 000 or more. We excluded individuals with incomes below €18 000, whose employment status was unknown and who did not receive the RMI, the RAI or a non-contributory pension, and people with toxic syndrome, some disabled groups on work integration Potentially preventable hospitalisation rate (complications of diabetes mellitus, heart failure, chronic obstructive pulmonary disease, asthma, angina pectoris, urinary tract infections, bacterial pneumonia, dehydration and hypertension) per 1000 inhabitants (excludes population under the age of 45) † evidence-based public health policy and practice programmes or minors on tutored programmes, given the small number of individuals in these groups.
For the analysis of mortality due to suicide, the working population was divided into three groups with regard to socioeconomic level (non-working population, people in employment earning less than €18 000 per year and people in employment earning between €18 000 and €100 000 per year) and pensioners into two groups (people receiving a non-contributory pension and people receiving a contributory pension with an annual income less than €18 000, and people receiving a contributory pension with an annual income between €18 000 and €100 000), given the low number of deaths in this population.
Rates, frequencies and averages were calculated for the different outcome variables. The results were stratified by age groups and sex and are presented for the different socioeconomic levels (online supplementary table 1). Within the same age group, the results were standardised using the population resident in Catalonia according to the registry of insured individuals on 1 January 2015 as the reference population.
resulTs
Detailed results for each of the indicators are presented in tables 2-4 according to sex, age group and for socioeconomic level. The most relevant results for each of the indicators are described below.
high morbidity
Children from lower socioeconomic level families were more likely to present high morbidity respect to children from higher socioeconomic level families (four times more in the case of girls, and 2.8 times more in the case of boys) (table 3, figure 1 ). In the 15-64 year age group, high morbidity was more than eight times more frequent in both lower socioeconomic level women and men, with respect to their higher socioeconomic level counterparts. For the 65 years and older age group, high morbidity was 4.6 times more likely in women and 3.6 times more likely in men of lower socioeconomic level, with respect to their higher socioeconomic level counter-parts.
Mortality
For the under 65 years age group, men of lower socioeconomic level had a mortality rate almost four times greater than those with incomes above €100 000 (2.4 vs 0.6 per 1000 inhabitants, respectively) (table 2). For the 65 years and older age group, the mortality rate for women of the lower socioeconomic level group was 1.5 times higher than for the group of higher socioeconomic level (33.5 vs 19.8 per 1000 inhabitants); for men, the rate was twice as high. For the 55-64 years age group, individuals in employment had similar values to the under 65 years age group, while pensioners had values more similar to those in the 65 years and older age group.
In relation to mortality due to suicide, in the under 65 years age group, men who did not work had rates twice as large as those with an annual income of more than €18 000. In the 65 years and older age group, men with an income of less than €18 000 were 2.7 times more likely to commit suicide than those with incomes above €18 000 (table 2) .
Primary care
Children from lower socioeconomic level families were 1.6 times more likely to attend primary care than those from higher socioeconomic level families (mean number of visits 7.8 vs 4.2 for girls, and 7.9 vs 4.4 for boys) (table 3, figure 1 ). In the 15-64 years age group, lower socioeconomic level women and men were twice more likely to attend primary care than their higher socioeconomic level counterparts. They also made twice as many visits (table 2) .
emergency care
For all age groups, a higher proportion of lower socioeconomic level individuals visited the emergency department with respect to their higher socioeconomic level counterparts. The number of visits was also higher for the lower socioeconomic level individuals: for example, in the 65 years and older age group, 44.7% of women and 46.8% of men of a lower socioeconomic level used the emergency care services (with means of 3.5 and 3.8 visits per year, respectively), while among people with a higher socioeconomic level, 18.1% of women and 18.3% of men used emergency care (with means of 2.3 and 2.0 visits per year, respectively) (table 4).
Mental healthcare centres
Children from lower socioeconomic level families attended mental health centres much more frequently than those of higher socioeconomic level families: 4.4 times more for girls, and 5.1 for boys (figure 1). For the 15-64 years age group, these values rose by 9.0 times for women and 10.1 for men, and for the 65 years and older age group by 7.8 and 9.8 times, respectively (table 2). The differences with regard to the number of visits for both sexes and all age groups were small. Individuals of the 55-64 years age group with a non-contributory pension or a pension below €18 000 made more visits for mental health centres than the active population (online supplementary table 2) .
At all socioeconomic levels, and especially at the lowest, women made more visits to mental health centres than men.
hospitalisation
Children hospitalisation rate was 3.4 times higher for girls of lower socioeconomic level families with respect to the rate of girls of higher socioeconomic level families. This ratio was 2.2 times higher for boys (table 2) . The values were very similar to the rate of surgical hospitalisation. For the other categories, both rates were higher for men respect to women, except for the 15-64 years age group (table 2) .
Potentially preventable hospitalisations
For the 15-64 years age group, the potentially preventable hospitalisation rate was far higher for individuals of a lower socioeconomic level with respect to their higher socioeconomic level counterparts: 13.9 times higher for women and 14.7 times higher for men (table 2). Pensioners aged 55-64 years of both sexes had a much higher rate of potentially preventable hospitalisations than the active population of the same age group (online  supplementary table 2 and supplementary table 3 ). For the 65 years and older age group, notable differences were recorded between sexes and between socioeconomic levels.
Psychiatric hospitalisation
Regarding children, the rate of psychiatric hospitalisation for girls of low socioeconomic level families was 6.8 times higher than for girls of higher socioeconomic level families (figure 1). For the 15-64 years age group of low socioeconomic level, the rate was 5.9 times higher for women and 12.6 times higher for men (table 2) with respect to their higher socioeconomic level counterparts. For the 65 years and older age group, the rate evidence-based public health policy and practice ADHD, attention deficit hyperactivity disorder; RAI, active integration income; RMI, minimum integration income.
evidence-based public health policy and practice was 15.3 times higher for women and 8.2 times higher for men (table 4) .
Consumption of prescription drugs
For children and the 15-64 years age group, twice as many people of lower socioeconomic level had been prescribed drugs.
Psychoactive drug use
Children of lower socioeconomic level families were three times as likely to consume psychoactive drugs respect to their higher socioeconomic level counterparts. Girls were more than four times as likely to consume anxiolytics, and boys were more than four times as likely to consume antipsychotics. Children of a evidence-based public health policy and practice lower socioeconomic level families had a higher consumption of attention deficit hyperactivity disorder (ADHD) medication than those of the highest socioeconomic level families. Boys consumed more than twice as many ADHD drugs with respect to girls (table 3) . For the 15-64 years age group and among the 65 years and older age group, the consumption of psychoactive drugs in both sexes was the greatest for the lower socioeconomic status individuals (table 2) .
dIsCussIon
A socioeconomic gradient was observed in almost all the variables analysed in both sexes and in all age groups: that is, in health status and also in the use of healthcare services and consumption of prescription drugs. The gradient was small (though present) in primary and emergency care, moderate in consumption of prescription drugs, higher in hospitalisations and much higher in mental health and preventable hospitalisations. In general, the gradient was noticeable from childhood onwards, reaching its peak for the 15-64 years age group, and then falling again for those aged 65 years and older.
With regard to gender, males had higher rates of mortality, mortality due to suicide, more complex morbidity, more hospitalisations and increased use of ADHD medication. In contrast, females attended mental health centres more frequently and consumed more psychoactive drugs, with the exception of psychiatric hospitalisations and antipsychotic consumption. Males and females made similar use of primary and emergency care. The socioeconomic gradient for the different age groups was quite similar for both.
Since the publication of the Black Report in 1980, social inequality in health has established itself as a major issue in all European national health systems, and reducing this inequality is seen as a matter of equity and social justice. 13 However, Organisation for Economic Co-operation and Development countries continue to present large disparities in health, including, for example, significant differences in life expectancy between people with the highest and lowest levels of education. 18 To reduce the steepness of this social gradient, action must be taken at a scale and intensity proportionate to the level of disadvantage ('proportionate universalism', to use the term coined in the Marmot review 13 ). Measures to reduce health inequalities will benefit society in many ways, since these inequalities cause losses in productivity, reduce tax revenue, increase welfare payments and raise treatment costs. 13 19 Gender-based studies of inequalities in healthcare have traditionally been conducted in parallel to socioeconomic studies, but it is very important to bear in mind that these two factors of inequality act simultaneously. 20 In Spain, there are major gender inequalities in working conditions and in occupational health, which are influenced by people's socioeconomic level 21 ; thus, in the current socioeconomic context, women represent a particularly vulnerable group.
The impact of the economic crisis on the mental health of the paediatric population in Catalonia is reflected in an increase in the number of children and adolescents making use of mental health services and an increase in serious diagnoses. 22 Indeed, the most striking results of the paper refer to children: their health status is deeply affected by the socioeconomic level of their parents. There is increasing scientific evidence, both from biology and from the social sciences, of the importance of the first years of life (including in utero exposure) in the formation of the capacities that promote well-being throughout the life cycle. 23 Childhood is also a structural transmitter of inequalities, 24 25 in terms of both health and socioeconomic level 26 ; naturally, children are affected by their socioeconomic environment, 27 and disadvantages in this area are particularly hard to overcome. 28 This paper adds empirical data supporting this evidence.
The greater use of healthcare services among the more disadvantaged shows that the public health system is responding to the differences in the general public's state of health. Nevertheless, there are two important points to make here. First, since it is not possible to adjust the analysis according to the needs of each individual, we cannot determine whether the gradient observed in the use of services should be greater, since there is evidence pointing out that people with lower socioeconomic levels have more access difficulties, for example, quite clearly, to preventive services. 29 Second, we cannot be sure that the gradient observed in the public healthcare services is maintained throughout the health system as a whole, since little is known about the use of private healthcare services. 30 31 Actually, some studies have shown that specialised outpatient care is used more frequently by the better-off classes. 30 31 When interpreting the data, we should bear in mind the differences in the numbers of individuals referred to in each of the indicators and the age and sex groups analysed. It should also be noted that in the case of children from 0 to 4 years, only 55% of the population was included, while for the other age groups the proportion was between 70% and 95% (online supplementary table 1).
For many variables in this study, the gradient between the different socioeconomic levels was not linear. This point has been noted in previous research, in which inequalities were more noticeable up to an income of approximately €30 000 per year, after which point the effect began to fall off. 32 In the current study, membership of the group with an income of €18 000 or more entailed a significant improvement in health indicators.
Like all studies, this appraisal is not without its limitations. Apart from the ones mentioned above, we should also stress that individuals are assigned to a particular medication copayment group on the basis of the income stated in individual income tax declarations. In the case of individuals who make joint tax declarations or individuals in the same family unit with different What is already known on this subject ► The economic crisis of recent years has revived the interest in monitoring health inequalities.
What this study adds?
► This paper analyses inequalities in health status, examining the use of public healthcare services and consumption of prescription drugs in the entire population of Catalonia using individual data of 7.5 million residents. ► A socioeconomic gradient was observed in almost all the variables analysed in both sexes and in all age groups. However, the most striking results refer to children: their health status is deeply affected by the socioeconomic level of their parents.
evidence-based public health policy and practice incomes, this assessment procedure may introduce a bias; however, no better information is available. On the positive side, this paper analyses individual information from almost the entire population of Catalonia and is an example of the strength of the reuse of administrative data for research purposes.
Given the multiple impacts of the crisis, the attempts to design public policies for mitigating its effects must be intersectorial 33 and must act on the determinants of health. Educational levels of individuals are crucial for their employment, earnings and health status, for social and health mobility across generations, and also for protecting them against the economic and social risks brought on by the crisis. 34 35 In addition, it is important to design policies for the most vulnerable sectors of the population such as children, women and groups that already presented greater inequalities prior to the crisis. Gender policies and integration policies are clear examples. As an example of the different actions that are currently taking place in Catalonia, the second edition of the PINSAP (Health in All Policies Intersectorial Plan, according to the Catalan acronym), 2017-2020, will implement the planned actions in all the territory through territorial councils, with the collaboration of all Government departments, local entities, healthcare providers, academia, professional colleges and other associations, as well as the third sector. 
